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Abstract 
This study investigates and demonstrates the quantitative indicator from combination of analytical 
network process (ANP) and Porter’s five forces. The quantitative indicator can base on the weightage 
from supermatrix. It shows the priority for firm to face on the changing. The integration of ANP and 
fiver forces can set up a series of procedure to evaluate the current strategy by chosen the most 
important criteria. The evaluation framework is based on (i) multi-criteria decision making (MCDM) 
analysis which can determine the proper alternative from the series of criteria with regard to various 
conflicting forces, and (ii) analytic network process (ANP) method which can consider the effect of 
feedback and variance dependence. It supports the case firm in identifying the optimal strategy under 
global environment changing to gain a wide-ranging and actual execution. 
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1. Introduction 
Strategic management can be understood as the collection of decisions and actions taken by business 
management, in consultation with all levels within the organization, to determine the long-term 
activities of the organization [1]. The purpose of strategy is “essential to superior performance, which, 
after all, is the primary goal of any enterprise” [2]. Strategy is based on change, that is, if there is no 
change in the global environment, any strategy need not be reformulated. According to the Porter [3], 
strategy formulation has four factors, namely, company strengths and weakness; industry opportunities 
and threats; personal values of the key implementers and broader social expectations. However, other 
factors may be considered in strategy formulation and most cases emphasize personal experience. In 
cases where there is a lack of quantitative data or evidence, tools such as SWOT, Porter’s five forces, 
balance scored card and the like are utilized. 
Strategy formulation may encounter multidimensional difficulties as it involves numerous 
organizational functions and resources integration among various departments in addition to the burden 
of choosing the optimal supplier under multi-criteria aspects [4]. Criteria measurement is one of the 
newest variances facing organizations with external and internal linkages [5]. Porter proposed a 
framework for the evaluation of global changes to the industry with the following five forces: threat of 
new entrants, bargaining power of suppliers, threat of substitute products or services, bargaining power 
of buyers and rivalry among existing firms. Comprehensive environmental analysis is important in 
recognizing the variety of internal and external forces with which an organization is confronted [6].  
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Consequently, it may potentially drive the firm to achieve the goal given a limited resource. In this 
study, five aspects, having several criteria each, represent the main functional strategy of the case firm 
(Figure 1). The five functional areas are the alternatives for the case firm to implement a strategy. This 
study assumes the interdependency of variances since the strategy considers the interactive diverse 
resources having interdependent variances. Only when the information sources are non-interactive and 
their weighted effects are considered as additive that it is considered independent.  
A quantitative method of evaluating variances that takes into account its feedback relationship has 
been developed by Saaty [7]. The analytical network process (ANP) can deliver the support for decision 
making and provides the advantage of having an assumption of interdependency of variances. Hence, 
the proposed network framework offers the wide-ranging applications in a variety of settings which can 
guide firms to evaluate their current strategy. Furthermore, this rigorous process can eliminate personal 
bias to the decision making process which will be beneficial to firms in evaluating the company.  
2. Literature Review 
2.1. Strategy 
Corporate strategy is the long-term direction of an organization. In defining strategy, some writers 
stress its planning and integrating functions [8]. Some definitions of strategy relate to it as a plan that 
both directs and coordinates the activities of an organization, clearly demonstrating the rationale behind 
creating strategic plans. Table 1 describes the phases and elements of a strategy. 
 
Table 1. Formulation and Implementation of Strategy 
Stage of the strategy process Description 
STRATEGY FORMULATION  
Mission/vision statement A definition of the business that the organization is in or 
should be in, i.e., the organization’s purpose Statement of aims 
Statement of values 
Environmental analysis Monitoring and analyzing the forces at work in the organization’s business environment 
Objectives 
A precise statement of what is to be achieved and when the 
results are to be accomplished. They represent a more 
detailed expression of aims. 
Strategic choice Deciding how objectives are going to be achieved based on a range of strategic options 
STRATEGY IMPLEMENTATION 
Plans The specific actions, in terms of operational activities and tasks, that follow from strategies 
Monitoring and control 
The process of monitoring the proposed plans as they 
proceed and adjusting where necessary. 
Strategies may well be modified as a result 
 
After corporate strategy, functional strategy forms the second level of strategy. Depending on the 
firm’s organization and operation, corporate strategy has to be translated to functional strategies 
corresponding to the various functional areas of an organization. There are five basic functional areas, 
namely, management, marketing, human resource management (HRM), research and development 
(R&D), and finance. The firm’s functional strategy also needs to be scaled down to the basic level 
which is essential in operation and implementation.  
2.2. Five forces 
Porter's five forces is a framework for industry analysis and business strategy development formed 
by Michael E. Porter of Harvard Business School in 1979. Porter referred to these forces in the micro 
environment as these consist of those forces close to a company that affect its ability to serve its 
customers and make profit. Normally, a change in any of the forces requires a business unit to re-assess 
the marketplace owing to the change in industry information. It should be noted that the overall 
attractiveness of an industry does not imply that every firm in the industry will return the same 
profitability. By applying their core competencies, business model or network, firms are able to achieve 
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a profit above the industry average. A clear example of this is the airline industry. As an industry, 
profitability is low and yet individual companies, by applying unique business models, have been able 
to make a return in excess of the industry average [9]. Table 2 lists the five forces proposed by Porter 
and the criteria corresponding each, all labeled with roman letters used to represent each in Section 4. 
 
Table 2. Porter’s Five Forces and Corresponding Criteria 
Aspects Criteria 
Barriers to entry (A) 
Economic of scale (A1) 
Product differentiation (A2) 
Capital requirement (A3) 
Switching cost (A4) 
Access to distribution channels (A5) 
Government policy (A6) 
Bargaining power of suppliers (B) 
It is dominated by a few companies and is more 
concentrated than the industry it sells to. (B1)  
It is not obliged to contend with other substitute products 
for sales to the industry. (B2) 
The industry is not an important customer of the supplier 
group. (B3) 
The supplier’s product is an important input to the buyer’s 
business. (B4) 
The supplier group’s products are differentiated or it has 
built up switching cost. (B5) 
The supplier group poses a credible threat of forward 
integration. (B6) 
Pressure from substitute products (C) 
Are subject to trends improving their price-performance 
trade off with the industry’s product (C1)  
Are produced by industries earning high profits (C2) 
Bargaining power of buyers (D) 
It is concentrated or purchases large volumes relative to 
seller sales. (D1)  
The products it purchases from the industry represent a 
significant fraction of the buyer’s cost or purchases. (D2) 
The products it purchases from the industry are standard or 
undifferentiating. (D3) 
It faces few switching costs. (D4) 
It earns low profits. (D5) 
Buyers pose a credible threat of backward integration. (D6) 
The industry’s product is unimportant to the quality of the 
buyer’s products or services. (D7) 
The buyer has full information. (D8) 
Intensity of rivalry among existing 
competitors (E) 
Numerous or equal/ balanced competitors (E1) 
Slow industry growth (E2) 
High fixed or storage costs (E3) 
Lack of differentiation or switching cost (E4) 
Capacity augmented in large increments (E5) 
Diverse competitors (E6) 
High strategic stakes (E7) 
High exit barriers (E8) 
2.3. Proposed Functional Area 
Strategic management can be understood as the collection of decisions and actions taken by business 
management in consultation with all levels within the organization to determine the long-term activities 
of the organization [10,11]. Upon deciding to implement a new strategy, the critical functional area of a 
firm should align to it for optimal adjustment to global changes. In most cases, functional areas can be 
divided into five major functions, namely, Management, Marketing, Human Resource Management 
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(HRM), Research and Development (R&D), and Finance. Using the 4Ps (product, price, place and 
promotion) proposed by McCarthy [12] to represent the whole marketing concept, Claudiu [13] 
concluded that marketing is the functional area which created synergy between the companies and their 
suppliers. On the other hand, Buller and McEvoy [14] suggest that a deep relationship exist between 
HRM, and performance and strategy implying that compliance by HRM to the strategy is necessary for 
a firm to manage changes.  
Increasing evidence shows that a firm can have a powerful competitive strategy by investing more 
or focus on R&D, such is the case of Apple and Samsung. Although R&D and HRM can align to the 
strategy, financial support is the major factor that affects implementation. These five major alternatives 
were selected in evaluating the performance and leading the change. On the basis of this evaluation, the 
case firm can decide how to allocate their resource to face on changes. 
3. Research Method 
Saaty (1980) first proposed the analytic hierarchy process (AHP) which is a mathematical theory of 
value [15], reason, and judgment based on ratio scales for the analysis of MCDM problems [16]. AHP 
models a decision making framework using a unidirectional hierarchical relationship among decision 
levels and requires independence among the criteria. However, decision-making problems in reality are 
characterized by interdependent relationships [4]. 
A general form of the AHP is the ANP which allows for more complex interrelationships among the 
decision levels and attributes [17]. ANP has been widely applied in MCDM problems and has become 
a popular performance evaluation tool. The main difference between these two models is the existence 
of feedback relationship among the levels within ANP structure, whereas AHP assumed independence 
of each attribute [18]. 
Feedback and interdependence among the criteria can computed from the supermatrix. If the 
relationship among the criteria is not interdependent, the value of the pairwise comparison would be 0. 
However, if an interdependent and feedback relationship exists among the criteria, the value would not 
be 0 anymore, and the unweighted supermatrix M would be obtained. If the matrix is not column 
stochastic (columns shall sum up to 1), the decision maker needs to provide the weights to make it 
column stochastic and obtain the weighted supermatrix W. The limited weighted supermatrix Wʹ can be 
calculated based on Eq. (1), and the accurate relative weights among the criteria can be acquired by 
considering the gradual convergence of the interdependent relationship: 
k
k
WW fo c lim                                                                                                                                  (1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Strategic hierarchical structure 
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Tseng et al. [4] suggested the following guidelines in the formulation of criteria: (i) completeness in 
terms of coverage of strategy of the case problem; (ii) operational in that it is meaningful for the 
analysis; (iii) decomposable to allow simplification of the evaluation process; (iv) non-redundant or no 
double counting; and (v) minimum number of criteria. Based on findings in literature and professional 
view, a variety of criteria are considered in evaluating the whole performance of a firm. Consulting 
with experienced staff and scholars on strategy also aids in conducting an extensive analysis of the 
variances affecting the achievement of strategy.  
In using the ANP to model a problem, a hierarchy or a network structure is used and pair-wise 
comparisons are established which will result to dominance matrices in Figure 1. 
 
4. Empirical evaluation of case firm 
The case firm is one of the recognized leaders in sales, design, installation and maintenance of 
elevators and escalators in the Philippines. Its extensive track record is distinguished by performance 
reliability and customer satisfaction. These time-honored company values have also solidified the 
company as a leader in sales, installation and maintenance of air-conditioners and diesel generators as 
well, further bolstering its growing reputation as a primary provider of high-end engineering and 
industrial products and services. It services over 50% of elevator and escalator market in Philippines.  
Case firm attempted to use Porter’s five forces analysis to formulate its competitive strategy, but the 
important change in the industry bearing an impact to firm was not identified. Hence, this study offers a 
guide for the firm to evaluate its strategy to face the challenge. Extensive consultations and discussions 
were carried out by the expert team consisting of one professor and three management professionals. 
This study first presents the quantitative analytical approach combined with ANP and Porter’s five 
forces as a method for obtaining the weights, as agreed upon by the expert team. 
This study applied ANP to determine the priority change for the case firm to consider and evaluate. 
The expert group followed the procedure as follows: 
Step 1: Structure the network framework. Collect all relevant information as referenced from 
literature review to evaluate the aspect and criteria.  
Step 2: Compute the relative weight of aspect and criteria. The pairwise comparisons based on the 
aspect and criteria were made through a group discussion to avoid bias from individuals. Table 3 shows 
the eigenvalue and weights of the pairwise comparisons based on the five forces aspects. The λmax 
calculated was 5.2007. The C.I. and C.R. obtained are acceptable since both are less than 0.1. 
 
 
 
 
 
 
 
 
 
 
 
Step 3: Limit the weighted supermatrix. The unweighted supermatrix from Table 4 needs to be 
column stochastic. After obtaining a stochastic matrix, derive the overall priorities using Eq. (1). 
Multiply the stochastic matrix by itself numerous times until each column becomes invariant and 
identical. This weighted supermatrix obtains a long-term and stable series of weights as in Table 5. 
Step 4: Compute the weights of all criteria and final weight. After the convergence, obtain the 
weight of criteria and the priority weights based on the supermatrix (Table 6). The integrated priority 
weight represented by incumbent weights (a measure of the optimal alternatives) is given in Table 7. 
Calculate the desirability index of each supplier by multiplying functional area weight with 
corresponding incumbent weight. The index of management is 0.2; marketing is 0.237; HRM is 0.164; 
R&D is 0.212 and finance is 0.187 (Table 7). 
 
 
Table 3. Pairwise Comparison Matrix Based on the Aspects of the Goal 
Goal A B C D E eigenvalue Weight 
A 1 5.79 0.72 4.13 6.91 1 0.339 
B 0.17 1 0.25 0.38 0.43 0.176 0.060 
C 1.39 4 1 3.46 5.11 1.389 0.471 
D 0.24 2.67 0.29 1 1 0.242 0.082 
E 0.14 2.33 0.20 1 1 0.145 0.049 
  λmax = 5.2007         C.I. = 0.05         C.R. = 0.04 
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Table 4. Supermatrix of Criteria before Convergence 
 
Table 5. Supermatrix of Criteria after Convergence 
 
 
Table 6. Priority Weights of the Criteria 
Priority 1 2 3 4 5 6 7 8 9 
Criteria Goal C A D B E D2 E1 B3 
Weighed Limit 0.200 0.1488 0.1195 0.0567 0.0432 0.0317 0.0154 0.0153 0.0149 
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5.  Conclusion 
This study was able to provide a quantitative procedure to evaluate the processes in the case firm in 
order to optimally operationalize a strategy given limited resource. The application of ANP in this case 
study helped (a) develop the logical and meaningful five forces framework; (b) recognize the critical 
aspects and criteria based on experts’ quantitative judgment; and (c) identify the priority functional area. 
The proposed framework combines the hierarchical MCDM structure, ANP and expert group inputs and 
illustrates the interaction of aspects and criteria in a structured form. Such framework produces 
numerous interaction problems, but also appears to result to valuable information and mathematical 
indicator for making decisions. While most of the previous studies on Porter’s five forces were used in 
qualitative analysis, the advantage of this study is the quantitative indicator it offers for case firm to 
evaluate execution.  
According to the Table 6, the goal is the most important consideration for the case firm in facing the 
macro environment. Essentially, changes in the industry will not be the barriers for case firm to 
compete with other firms provided that the case firm stands by their goal. Based on the results, the 
second priority is pressure from substitute products (C) which implies that the case firm has to be wary 
of competition with firms offering substitute products. Although the case firm controls over 50% of EE 
market share in Philippines at present, top management still has to develop the relevant policy to 
prevent the substitutes from taking over their market. The third priority relates to the need to increase 
the barriers to entry (A). The case firm is the benchmark in the EE market. If the company can 
continually improve after sales service, this strength can be a barrier for new entities to enter the 
industry. The fourth priority aspect of the firm concerns the bargaining power of buyers, in that the 
products it purchases from the industry represent a significant fraction of the buyer’s cost or purchases 
(D2).  
In order to face changes, case firm needs to operationalize the strategy to the functional area to 
ensure the execution aligns on the reformed strategy. The integrated priority weight (Table 7) shows 
that marketing is the major priority area for case firm. Consequently, the case firm should align the 4Ps 
Table 7. Desirability Index of Functional Area 
Goal Attributes Incumbent weights Management weights Marketing weights HRM weights R&D weights Finance weights 
A 0.339 
A1 0.062 0.021ġ 0.117ġ 0.002ġ 0.246ġ 0.005ġ 0.154ġ 0.003ġ 0.326ġ 0.007ġ 0.156ġ 0.003ġ
A2 0.062 0.021ġ 0.218ġ 0.005ġ 0.104ġ 0.002ġ 0.336ġ 0.007ġ 0.076ġ 0.002ġ 0.267ġ 0.006ġ
A3 0.109 0.037ġ 0.107ġ 0.004ġ 0.433ġ 0.016ġ 0.222ġ 0.008ġ 0.077ġ 0.003ġ 0.162ġ 0.006ġ
A4 0.408 0.138ġ 0.266ġ 0.037ġ 0.180ġ 0.025ġ 0.219ġ 0.030ġ 0.208ġ 0.029ġ 0.127ġ 0.018ġ
A5 0.235 0.080ġ 0.085ġ 0.007ġ 0.393ġ 0.031ġ 0.106ġ 0.008ġ 0.195ġ 0.016ġ 0.221ġ 0.018ġ
A6 0.124 0.042ġ 0.133ġ 0.006ġ 0.241ġ 0.010ġ 0.272ġ 0.011ġ 0.141ġ 0.006ġ 0.212ġ 0.009ġ
B 0.060 
B1 0.087 0.005ġ 0.092ġ 0.000ġ 0.145ġ 0.001ġ 0.313ġ 0.002ġ 0.233ġ 0.001ġ 0.217ġ 0.001ġ
B2 0.112 0.007ġ 0.141ġ 0.001ġ 0.264ġ 0.002ġ 0.161ġ 0.001ġ 0.244ġ 0.002ġ 0.190ġ 0.001ġ
B3 0.175 0.011ġ 0.368ġ 0.004ġ 0.162ġ 0.002ġ 0.113ġ 0.001ġ 0.172ġ 0.002ġ 0.185ġ 0.002ġ
B4 0.147 0.009ġ 0.083ġ 0.001ġ 0.162ġ 0.001ġ 0.210ġ 0.002ġ 0.268ġ 0.002ġ 0.276ġ 0.002ġ
B5 0.147 0.009ġ 0.131ġ 0.001ġ 0.143ġ 0.001ġ 0.167ġ 0.001ġ 0.315ġ 0.003ġ 0.244ġ 0.002ġ
B6 0.332 0.020ġ 0.100ġ 0.002ġ 0.250ġ 0.005ġ 0.221ġ 0.004ġ 0.313ġ 0.006ġ 0.115ġ 0.002ġ
C 0.471 C1 0.222 0.105ġ 0.096ġ 0.010ġ 0.132ġ 0.014ġ 0.257ġ 0.027ġ 0.280ġ 0.029ġ 0.235ġ 0.025ġC2 0.778 0.366ġ 0.292ġ 0.107ġ 0.276ġ 0.101ġ 0.081ġ 0.030ġ 0.203ġ 0.074ġ 0.148ġ 0.054ġ
D 0.082 
D1 0.069 0.006ġ 0.092ġ 0.001ġ 0.222ġ 0.001ġ 0.231ġ 0.001ġ 0.207ġ 0.001ġ 0.249ġ 0.001ġ
D2 0.058 0.005ġ 0.094ġ 0.000ġ 0.103ġ 0.000ġ 0.206ġ 0.001ġ 0.197ġ 0.001ġ 0.400ġ 0.002ġ
D3 0.074 0.006ġ 0.107ġ 0.001ġ 0.240ġ 0.001ġ 0.261ġ 0.002ġ 0.220ġ 0.001ġ 0.171ġ 0.001ġ
D4 0.079 0.006ġ 0.146ġ 0.001ġ 0.082ġ 0.001ġ 0.121ġ 0.001ġ 0.265ġ 0.002ġ 0.385ġ 0.002ġ
D5 0.219 0.018ġ 0.094ġ 0.002ġ 0.244ġ 0.004ġ 0.116ġ 0.002ġ 0.155ġ 0.003ġ 0.392ġ 0.007ġ
D6 0.151 0.012ġ 0.110ġ 0.001ġ 0.123ġ 0.002ġ 0.323ġ 0.004ġ 0.267ġ 0.003ġ 0.177ġ 0.002ġ
D7 0.196 0.016ġ 0.097ġ 0.002ġ 0.179ġ 0.003ġ 0.151ġ 0.002ġ 0.338ġ 0.005ġ 0.235ġ 0.004ġ
D8 0.155 0.013ġ 0.100ġ 0.001ġ 0.130ġ 0.002ġ 0.132ġ 0.002ġ 0.312ġ 0.004ġ 0.325ġ 0.004ġ
E 0.049 
E1 0.109 0.005ġ 0.083ġ 0.000ġ 0.097ġ 0.001ġ 0.200ġ 0.001ġ 0.248ġ 0.001ġ 0.372ġ 0.002ġ
E2 0.072 0.004ġ 0.082ġ 0.000ġ 0.096ġ 0.000ġ 0.414ġ 0.001ġ 0.244ġ 0.001ġ 0.164ġ 0.001ġ
E3 0.081 0.004ġ 0.074ġ 0.000ġ 0.131ġ 0.001ġ 0.229ġ 0.001ġ 0.241ġ 0.001ġ 0.326ġ 0.001ġ
E4 0.119 0.006ġ 0.086ġ 0.001ġ 0.180ġ 0.001ġ 0.136ġ 0.001ġ 0.335ġ 0.002ġ 0.262ġ 0.002ġ
E5 0.177 0.009ġ 0.156ġ 0.001ġ 0.195ġ 0.002ġ 0.350ġ 0.003ġ 0.096ġ 0.001ġ 0.203ġ 0.002ġ
E6 0.150 0.007ġ 0.126ġ 0.001ġ 0.132ġ 0.001ġ 0.183ġ 0.001ġ 0.212ġ 0.002ġ 0.346ġ 0.003ġ
E7 0.113 0.006ġ 0.102ġ 0.001ġ 0.119ġ 0.001ġ 0.206ġ 0.001ġ 0.254ġ 0.001ġ 0.319ġ 0.002ġ
E8 0.180 0.009ġ 0.103ġ 0.001ġ 0.120ġ 0.001ġ 0.272ġ 0.002ġ 0.173ġ 0.002ġ 0.332ġ 0.003ġ
Desirability Index 0.200ġ ġ 0.237ġ ġ 0.164ġ ġ 0.212ġ ġ 0.187ġ
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(product, price, promotion and place) to the corporate strategy when dealing with the pressure from 
substitute products (C). How this suggestion will be executed needs to be discussed between top 
management and expert group. The second priority functional area that the company has to revisit is 
R&D. If case firm can follow the weights to adjust the functional area step by step, then they can 
strategically position the company considering the changes in the macro environment.  
Some suggestions are given for further study and improvement. First, expanding the expert group 
for consultations may provide more evidence to validate the study. Second, fuzzy theory may be 
explored in similar cases to save time in conducting survey. A lot of pairwise comparisons were 
obtained in the study to provide extensive analysis, but much time was lost in processing the survey. 
Lastly, DEMATEL could enhance study findings as it can show the relationship between the causes 
and effects providing the complete relationship structure for researcher to choose the criteria with most 
impacts to evaluate the performance. 
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